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Global Change Observation Mission - Climate
“SHIKISAI” (GCOM-C) satellite

[http://global.jaxa.jp/projects/sat/gcom_c/]
[https://suzaku.eorc.jaxa.jp/GCOM_C/abo
ut/summary.html]
[https://suzaku.eorc.jaxa.jp/GCOM_C/instr
uments/product.html]
[http://global.jaxa.jp/activity/pr/brochure/file
s/sat30.pdf]

Orbiter: Sun-Synchronous Subrecurrent/ Recurrent
Altitude: 798km; Inclination 98.6 degrees; Period: 10:30±15min
Swath: 1150km (SGLI)/1400km (IRS);
Global observation data: every 2 or 3 days;
Launched date: 23 Dec. 2018



  

[http://www.eorc.jaxa.jp/earthview/2018/tp180531.html]

Phenological observation in Japan by SGLI/GCOM-C in 2018



  

Get data: 　 　 　 　 　 　
http://pen.jamstec.go.jp

8 million phenological and sky images from 29 ecosystems
from the Arctic to the tropics: the Phenological Eyes Network

Data paper: 
Nagai et al. (2018; 

Ecological Research)



  

DOY 96  101　　 106 　 　111　　 116　 　121　　 126　　 131　　 136　　 141　　 146　　 151　 　156

Spring phenology in 2018 from the Arctic to the tropics

Evergreen coniferous (black spruce) forest

Deciduous coniferous (larch) forest

Mixed forest

Rice paddy

Deciduous coniferous (larch) forest

Deciduous broad-leaved forest

Evergreen broad-leaved forest

Oil palm



  

Takayama

Daily phenology images at Takayama 
decidous broad-leaved forest

[Nagai et al., 2018, Eco Res]DOY 121　126　131　136　141　146　151
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Takayama
site

Detection of year-to-year variability of leaf-flush and -fall phenology

Dominant species
　Overstorey: birch, oak
　Understorey: maple

[Inoue, Nagai et al. 2014, Ecol Infor]

Different autumn
phenology among
tree species

←Maple

←Birch←Birch

←Maple

←Oak ←Oak



  [Nagai et al., 2018;
Ecol Res]

Phenology observation in a primarily tropical rain forest, Borneo
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Detection of characteristics of tree phenology 
by analysing the RGB digital numbers

[Nagai et al., 2016 Ecol Infor]



  

Seasonal RGB images observed by SENTINEL-2 
at Koishikawa Botanical Garden in Tokyo (10m res.)

[https://sentinel.esa.int/web/sentinel/missions/sentinel-2]



  

Discrimination of tree species by analysing seasonal change of 
canopy surface colour caused by blooming and leaf-flush 

Blooming of Castanopsis
sieboldii (chinquapin)

30 April 2018

30 April 2018



  

2011

2012

2013

2014

2015

2016

2017

27 Apr. 15 May 25 May 9 Jun. 18 Aug.  28 Aug.  7 Sep.  17 Sep.
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Not so clear the year-to-year
variability in autumn

Daily phenology images in an evergreen coniferous forest in Alaska



  

Ground-truth for spatio-temporal variability of the timing of start and
　end of growing season by analysing MODIS-observed daily GRVI

[Nagai et al.,
 accepted, 
AGU books]



  

Leaf-flush
of understory
Vegetation
24 May 

Leaf-colouring
of understory
Vegetation
11 Sep. 

Relationship between canopy surface and forest floor images 
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2016



  

Ground-truth for spatio-temporal variability of the timing of start and
　end of growing season by analysing MODIS-observed daily GRVI

MODIS
Terra/Aqua
500m res.

DOY=90  135 　180

DOY=210  250 　290

N70°

N50°

Spasskaya Pad site2015

2015

[Nagai et al.,
 accepted, 
AGU books]



  

Ground-truth for cloud contamination 
at the time of GCOM-C satellite overpass (10:30 LT)

Site Number days
of observation

Clear sky

PFA (Alaska) 14 2

URY (Japan) 139 21

FHK (Japan) 127 25

TKY (Japan) 141 25

MSE (Japan) 134 35

LBR (Borneo) 34 0

Jan. to Aug. in 2018

*Visually inspected by M. Takeuchi



  ←https://phenocam.org.au/
→http://www.recod.ic.unicamp.br
/ephenology/client/index.html#/

https://phenocam.sr.unh.edu/
webcam/

http://www.sizenken.biodic.go.jp/index.php
http://www.pheno-eye.org

e-phenologyAustralian Phenocam
Network

PhenoCam

Web Camera Images of National Parks 
and Wildlife in Japan

Phenological Eyes
Network

Global phenology observation networks by using time-lapse cameras

European Phenology
Camera Network
(http://european-webcam-
network.net/)



  

Big data
 (tenki.jp)

Peak timing of leaf-colouring (DOY)

[http://www.tenki.jp]

Relationship between satellite-observed timing of 
growing season and leaf-colouring information

MODISMODIS
TerraTerra

  

AquaAqua

[Nagai et al. 2018, RSSJ; 
AGU books]

About 750
Points!



  

Usefulness of field survey images published on 
“Mapillary” [https://www.mapillary.com/]

Land uses and land cover well link
plant phenology.



  

Relationship between plant phenology and spectral characteristics 
in a desciduous broad-leaved forest

[NASA]

[NASA]
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●: time-lapse digital camera 
●: time-lapse　digital camera 

+ spectral radiometer

[Nagai et al. accepted; AGU book]

Maps of Phenological Eyes Network (PEN) sites

MS720
Eko Ltd.
Japan



  

Various vegetation index observed by near-surface remote sensing 

[Nagai et al. accepted; AGU book]



  

Flux
GPP

GEI:
(2×Green-
red-blue)

Green: 
Green/(Red
+Green+blue)

Hue

   Deciduous broad-leaved forest   Evergreen coniferous forest
2007                2008                2009 2007                2008                2009

  

[Saitoh, Nagai et al., 2012 Ecol Informat]

DOY DOY

Relationship among flux-based GPP and 
camera-based indices.



  

GEI=2xG-R-B

rG=G/(R+G+B) Camera-based rG=G/(R+G+B)

Camera-based GEI=2xG-R-B
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Relationship among flux-based GPP, camera-based indices, and 
spectro-radiometer-based camera-indices.

○: Spring

●: Autumn

Camera-based indices correlated with 
potential photosynthetic activity (GPP on sunny days).

[Saitoh, Nagai et al., 2012 Ecol Informat]



  

Thank you for your attention and supports!

・ ArCS (MEXT)
・ Belmont Forum (COPERA)
・ GCOM (JAXA)
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